Hydroxyeicosatetraenoic acid oxidation in Chinese hamster ovary cells: a peroxisomal metabolic pathway.
To evaluate the peroxisomal requirement for beta-oxidation of hydroxyeicosatetraenoic acids (HETES), we tested 5-, 12- and 15-HETE oxidation in wild-type and mutant Chinese hamster ovary (CHO) cells. Mutant CHO cells contain peroxisomal ghosts, have random cytosolic localization of catalase and lack two of the enzymes necessary for peroxisomal beta-oxidation. Reverse-phase HPLC indicated that 33% of 12-HETE radioactivity was converted by wild-type CHO cells during a 2 h incubation to one major and several minor polar metabolites. Wild-type CHO cells also converted 15-HETE to one major and several minor polar metabolites. Neither 12- nor 15-HETE were converted to any metabolites by the mutant CHO cell lines, despite appreciable cellular uptake of these hydroxyeicosanoids. 5-HETE was not converted to any metabolic products by either the wild-type or the mutant CHO cells. Docosahexaenoic acid beta-oxidation was substantially reduced in the mutants as compared to the wild-type cells, palmitic acid beta-oxidation was reduced to an intermediate extent in the mutants, but octanoate beta-oxidation and citrate synthase activity were not impaired. Protein immunoblotting for mitochondrial manganese superoxide dismutase indicated a single band of identity at 20 kDa in both wild-type and mutant CHO cells. Since mutant CHO cells fail to convert 12- and 15-HETE to oxidative metabolites but contain normal mitochondrial enzymatic activities, intact peroxisomes appear to be the organelle responsible for HETE oxidation.